RNase A treatment and reconstitution with DNA damage response RNA in living cells as a tool to study the role of non-coding RNA in the formation of DNA damage response foci.
Non-coding RNA (ncRNA) molecules have been shown to play a variety of cellular roles; however, the contributions of different types of RNA to specific phenomena are often hard to dissect. To study the role of RNA in the assembly of DNA damage response (DDR) foci, we developed the RNase A treatment and reconstitution (RATaR) method, in which cells are mildly permeabilized, incubated with recombinant RNase A and subsequently reconstituted with different RNA species, under conditions of RNase A inactivation and inhibition of endogenous transcription. The block of transcription right after RNase A removal represents a key innovation of RATaR, preventing potential contributions of endogenously neo-synthesized transcripts to the phenotypes studied. A critical aspect of this technique is the balance between sufficient permeabilization of membranes to allow enzyme/RNA access into the cell nucleus and cell viability. Here, we present our protocol for RNA-dependent DDR foci disassembly and reassembly using fluorescent DDR RNAs (DDRNAs) in NIH2/4 cells, an engineered NIH3T3-derived cell line. The use of sequence-specific, fluorescent RNA molecules permits the concomitant determination of their subcellular localization and biological functions. We also outline adaptations of RATaR when implemented in different cell lines exposed to various genotoxic treatments, such as γ-radiation, restriction enzymes and telomere deprotection. In all these cases, the entire procedure can be completed within 2 h without the need for special equipment or uncommon skills. We believe this technique will prove useful for investigating the contribution of RNA to a variety of relevant cellular processes.